Gravity modelling has been used extensively in analysing trade flows but less so for crossborder investment. Recent theoretical work provides an underpinning for applications to FDI.
The drivers behind enlargement are partly political and partly economic. With regard to the former, both foreign policy imperatives and historical/cultural affinities between Members and aspirants are paramount. The economic driver is quite simply the hope and expectation that Membership will accelerate economic development in the CEECs stimulating convergence in living standards. The stimulus to this would be a more stable and predictable economic environment, more trade and more investment.
One aspect of the last of these is the focus of this paper. As well as stimulating domestic investment, accession might be expected to stimulate crossborder investment. Why? Because theory leads us to expect integration to stimulate FDI and because there is some evidence to link previous enlargements with a growth in FDI. Our evaluation of the prospects for growth in FDI is framed around the construction and estimation of a gravity model, an approach that has proved to be constructive in other contexts. Unfortunately, data constraints confine us to a subset of the CEECs and one of the existing EU member countries, namely the United Kingdom (UK). However, the UK is the largest source of and host to FDI within the 2 EU, and the quality of the datasets we use and robustness of our results compensate.
We find that the results do not provide strong grounds for believing that manufacturing FDI will increase significantly following accession but services FDI might.
The remainder of the paper is organised as follows: in Section 2 we briefly review the details of the enlargement process, by way of providing context; Section 3 describes our modelling framework and data and Section 4 the results from estimating our model. Section 5 concludes.
Enlargement of the EU to the East
Enlargement is not a new phenomenon for the EU. Membership has increased from six to 15 via four previous enlargements (16 via five enlargements if one counts the reunification of the former German Democratic Republic with West Germany). In terms of scale, however, the Eastern enlargement will dwarf any previous single episode and offers greater adjustment challenges. As Table 1 shows, all previous enlargements have lowered average per capita GDP in the Union but none as significantly as this one. To a degree this has been recognised by the provision of pre-accession support via initiatives such as PHARE 1 and by earmarked accession funds in the Union's budget going forward. But the fact remains that not only are there more countries, there are more different and poorer countries.
Preferential access to the EU market for (most) manufactures was secured quite quickly via the conclusion of Europe Agreements. As we can see from Table 2, Agreements with Hungary and Poland were signed as early as December 1991, with the other six signing in the years up to the mid-1990s. These Agreements then came into force from early 1994 onwards. The Agreements set out an agenda/provisions for the progressive removal of trade barriers. (2000) . The criteria for accession were actually set out at the Copenhagen Summit in 1993, the key conditions being:
• stability of institutions guaranteeing democracy; 3
• rule of law and human rights;
• evidence of a functioning market economy;
• ability to take on obligations to political, economic and monetary union. and 2000, their exports to the EU doubled from 5% to 10% of the total, whilst imports from the EU also doubled (from 7% to 14% of the total). Recent gravity modelling (e.g. Brenton 1999 ) and CGE modelling (e.g. Francois and Rombout 2000) predicts relatively modest further increases in EU-CEEC trade following accession, arguing that most adjustment has already taken place following the implementation of the Europe Agreements. It is, however, important to note that these do not make any allowances for potential changes in agricultural trade (agriculture was excluded from the Europe Agreements); potentially significant effects in product areas subject to NTBs and contingent protection (clothing, leather goods, automobiles, electrical machinery); and second order effects associated with income growth.
Modelling framework and data
Our focus is essentially on the linkage, if any, between economic integration and cross-border investment. Until recently, the theory underpinning the economics of cross-border investment did not offer clear priors on the links between integration and FDI, yet empirically there did seem to be an association. By contrast, customs union theory provided clearer predictions on potential links between regional integration and trade. These links have been investigated extensively within both a computable general equilibrium framework (CGE) and a gravity setting.
Investigation using the latter framework has been especially vibrant over the last decade, partly due to the proliferation of the 'new regionalism', partly due to the fact 4 that the work of Deardorff (1998) , Eaton and Kortum (2001) Markusen and Venables 1998 , Markusen 1997 and Markusen et al 1996 . The great attraction of the knowledge-capital model is that it provides a coherent framework for predicting the balance between affiliate sales and production in a world where both horizontal and vertical multinationals co-exist. From our standpoint, one key prediction is that FDI becomes more dominant relative to domestic production and trade as countries become more similar in terms of relative size and endowments. The model also yields predictions for trade costs. Where factor endowments between countries are relatively similar, higher trade costs result in more horizontal production (and higher affiliate sales). By contrast, where factor endowments are dissimilar, vertical production is stimulated (and lower affiliate sales).
The knowledge capital model has stimulated econometric work in a gravity type framework. Recent examples include Brainard (1997) , Barrios, Görg and Strobl (2001) , Carr, Markusen and Maskus (2001) . All find support for gravity variables driving cross-border investment.
We also adopt this framework therefore to guide us on our empirical specification. As the relative size of countries appears important, levels of income in the host and home country are included, as are measures of skill endowments and, of course, distance between host and home to capture the importance of transportation and transaction costs between headquarters and foreign affiliate. Hence, our specification takes the following form:
2 Examples of the application of the gravity model to CEEC trade flows can be found in Gros and Gonciarz (1996) Before turning to estimations, we present some aggregate data to give an overview of the pattern of UK inward and outward FDI. The UK is both the second largest host and source country (after the US) in terms of FDI stocks world-wide (UN, 1999). As Figure 1 shows, its total investment position increased significantly between 1996 and 2000. In particular outward FDI stocks relative to GDP almost trebled, rising from 0.26% to 0.64% while inward FDI stocks almost doubled from gravity can be found in Greenaway and Milner (2002) and a review of theoretical underpinnings in Harrigan (2002) . 3 Note that the time dummies are included to control for common time effects. The distance measure also potentially captures other time invariant bilateral effects not included in the model. 4 The FDI data are in nominal £ values which are converted into constant 1995 values using the UK GDP deflator available from the ONS. Note that total FDI stocks consist of services, manufacturing and other industries, i.e., services plus manufacturing do not necessarily add to total FDI stocks. 5 The GDP data are given in US$ at constant 1995 prices and are converted into £ using the £ to $ annual average exchange rate. (Sinn and Weichenrieder, 1997) .
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Overall, UK outward and inward FDI has increasingly been in services rather than manufacturing, as Table 4 shows. In 1996, 43 percent of outward and 50 percent of inward FDI stocks were in services; these shares rose to 60 and 67 percent respectively in 2000. This pattern is even stronger when looking at UK FDI in and from other EU countries, where over 70 percent of inward and outward FDI stocks were in services. By contrast, the share of outward FDI in services in the CEECs was relatively low in 1996 to 1998 and only increased significantly in 1999. This suggests that CEECs have undergone a process of catch up with other developed countries in terms of the sectoral distribution of incoming UK FDI, which now appears largely concentrated in services industries. The small share of UK inward investment stemming from the CEECs also appears to be exclusively in services industries.
[ Table 4 here]
Results from Estimating the Gravity Model
While the summary data thus far do not suggest that there has been a substantial increase in UK FDI into the CEECs we now investigate this issue in more detail by estimating the gravity model in equation (1) 
Comparing CEECs to other countries
For the gravity estimations we have data on bilateral FDI with six CEECs, namely, the Czech Republic, Hungary, Poland, Bulgaria, Romania and Russia. The first three attract the bulk of FDI in Central and Eastern Europe (Barrell and Holland, 2000) and are also in line to join the EU in the first round of enlargement. We therefore distinguish in our first regressions two groups of countries, one containing the first three countries, and the other, two laggards in terms of expected date of accession, and a useful benchmark (Russia).
We estimate equation (1) using random effects estimation to allow for the existence of time-invariant unobservable bilateral effects. 11 Lagrange multiplier tests for the existence of random effects, which are reported in Table 5 , suggest that RE estimation is more appropriate than simple pooling of the data. Our initial regressions are estimations of equation (1) including a dummy CEEC equal to one if the partner country is one of the six listed above; the results of which are reported in Table 5 .
The coefficient on the dummy indicates whether the bilateral FDI relationships with these countries is fundamentally different to that of the base category, controlling for the effect of the other variables.
The model is firstly estimated using data for all countries in the sample, the results of which are presented in columns (1), (4) and (7) for total FDI, manufacturing FDI and services FDI respectively. Columns (2), (5) and (8) contain results for estimations using data on OECD countries and the CEECs only, while columns (3),
and (9) use only data on EU and CEECs. The first set of regressions thus indicates 9 See the appendix for the definition of CEECs for these summary statistics. 10 Egger (2002) refers to this as out-of-sample prediction approach and argues that it is much more appropriate than in-sample prediction as used by, for example, Baldwin (1994) and Nilsson (2000) . While he claims that the out-of-sample approach is only sensible at the early stage of transformation of the CEECs we would contend that it is appropriate for our purposes where we attempt to determine what may happen if a CEEC were an EU country. 11 Following Baltagi (1995) we may argue that the RE model is more appropriate than a fixed effects model as our set of countries does not represent the population of countries but can be regarded as a random draw of countries.
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whether CEECs differ compared to all countries in the samples, the second set shows whether they are different compared to OECD countries; while the last set provides evidence as to whether they are different compared to EU countries only.
[ Table 5 here]
Overall, one should note that the explanatory power of the models, as indicated by the R-squared is fairly high in all cases. The GDP variables all have positive coefficients, indicating that the larger the host and source countries, the larger are bilateral investments. The language dummy is also positive in all cases, indicating that English speaking countries enjoy higher bilateral investment stocks with the UK than other countries. This is in line with the idea that a common language reduces transaction costs and therefore stimulates FDI. The distance variable is negative in all specifications suggesting that the UK favours investment relations with nearby countries. Only the skill variables turn out to have mixed results. The skill endowment of the host has a consistently negative effect, i.e., inward FDI stocks in the countries included in the sample are higher the lower the countries' relative skill endowments. This may suggest that inward FDI is mainly driven by labour cost considerations, i.e., is predominantly vertical, rather than horizontal. The coefficients on the source country skill variable are mixed but mostly positive, indicating that, as one may expect, outward FDI is higher the better endowed the source country is with skilled labour.
Although there does not appear to be any difference in the direction of the impact on FDI in manufacturing or services, the magnitude of the effects appears different, however, as shown by the difference in the sizes of the coefficients (which can be interpreted as elasticities in the log specification of the model). The coefficients on the four GDP variables appear consistently larger in the services FDI regressions compared to manufacturing FDI, while the coefficients on the skill variables are consistently lower for services. This suggests that services FDI is much more related to the size of countries suggesting, perhaps, that as convergence occurs, services FDI will increase more than manufacturing. This interpretation is consistent with the summary statistics presented above which showed a shift in UK FDI (both inward and outward) towards services and out of manufacturing.
Turning to the coefficient on the CEEC dummy we find that, although it is negative in most cases it is never statistically significant. Hence there is no statistically significant evidence that the bilateral investment relationship between the 9 UK and the six CEECs is any different from that between the UK and all countries in the sample, or between the UK and other EU countries, controlling for the effect of the other covariates. This is in line with the findings by Brenton, DiMauro and Lücke (1999) who find that inward FDI stocks in CEECs do not appear to be different from other countries included in their gravity estimations.
To ascertain whether this result is due to the amalgamation of fairly advanced and less advanced CEECs we distinguish the two groups of CEECs described above and included two dummies: CEEC1 which is equal to one if the source or host country is either the Czech Republic, Hungary or Poland, and CEEC2 which is equal to one for Bulgaria, Romania and Russia. Results are given in Table 6 . While the coefficients on the covariates are largely unchanged we also find that there appears to be not much difference between the coefficients on CEEC1 and CEEC2. The coefficients on the former are mostly negative but statistically insignificant. This is also true for total and manufacturing FDI in CEEC2. Interestingly, however, the coefficients for services FDI are consistently positive, although statistically insignificant for the CEEC2 dummy, providing some weak evidence that services FDI with the UK is higher than may be expected from the pattern between the UK and other countries.
[ Table 6 here]
Predictions for CEECs if they were EU members
The evidence thus far does not provide much by way of convincing evidence that the pattern of FDI between the UK and the CEECs is different from the 'normal' pattern between the UK and other OECD and, indeed, other EU countries. It is therefore questionable whether one should expect any additional net impact from the CEECs joining the EU. Of course, the gravity model shows that if EU membership leads to any changes in GDP, GDP per capita or skill endowments (and one may expect such changes following accession) this would affect the relationship. What is far from clear, however, is whether there is an "accession effect" that would work even when holding those other variables constant. This is a difficult issue to investigate but we do attempt a first step by estimating our gravity model for EU countries only and, based on the parameters from that, plug in values for the six individual CEEC countries and the UK. The predicted value may then be interpreted as the value the country would obtain if it were an EU member at present. We can then compare that with the actual value of FDI and, if this 10 observed value is substantially lower, may conclude that there is a potential for catchup following accession (even holding the effects of the other covariates constant). Egger (2002) has recently discussed the econometric issues related to using gravity models to predict trade potentials and they similarly apply to the prediction of FDI potential. Firstly, it is paramount that the estimates are consistent. Equation (1) includes time specific effects and, as above, we estimate the gravity model used for prediction using a random effects (RE) model. The RE model controls for time invariant bilateral effects which are assumed to be random. Secondly, the estimation should have high explanatory power and, as our results above indicated, this is the case for our gravity model. Thirdly, while previous studies predicting trade potential using this approach focused on point estimates of the predicted value, we take into account the standard error of the prediction and perform t-tests to check whether the predicted value equals the observed value at some reasonable level of statistical significance. Table 7 presents the results of the random effects regressions of equation (1) using data for EU countries only.
12 Note that it was not possible to estimate the fully specified regression using data for services FDI with the RE estimator due to the small sample size. Hence, in column (3) we report estimations using pooled OLS allowing for unspecified serial correlation of the error term within, but not across bilateral groupings.
The fully specified regressions in columns (1) to (3) rely on relatively small sample sizes. Inspection of the data shows that this is mainly due to the unavailability of the skill variables. To overcome this we estimated an alternative regression on which to base the prediction. We use equation (1) but drop the skill variables, i.e., only include the GDP and distance variables. These results are reported columns (4) to (6) in Table 7 . This increases sample size considerably but does not change the coefficients on the remaining variables to any great extent. Overall, the explanatory power of all regressions in Table 7 appears fairly high, in line with the regressions presented above.
[ Table 7 .
Based on the predicted values from regressions of the fully specified equation (1) we find that for total FDI the predicted values are higher for all countries except Russia.
These results seem driven by services FDI rather than manufacturing, however.
Hence, while there may be potential for increasing UK FDI in the services sector for five out of the six countries, manufacturing investment seems to have reached its 'normal' level already. This is again in line with the overall pattern of UK FDI, which was mainly concentrated in manufacturing in CEECs and has only recently diversified into services. Our results also indicate that Russia seems to have reached its potential in both manufacturing and services already and that one may not expect any additional net effect from joining the EU. While it is frequently observed that the former Soviet Union countries attract only very little inward FDI (e.g., Meyer and Pind, 1999) it seems that substantial increases in such FDI can only be achieved via changes in the variables controlled for in the gravity model, most notably growth in GDP.
[ Table 8 here]
The t-values calculated from predictions based on the set of regressions in columns (4) to (6) in Table 7 are also reported in columns (4) to (6) in Table 8 . Note that now we do not find any statistically significant t-values for total and manufacturing FDI. We do, however, find positive and statistically significant tvalues for Bulgaria, Poland and Romania in terms of services FDI. These countries may, thus, be expected to increase their inward services FDI stocks from the UK by becoming EU members, holding GDP and GDP per capita constant. There is no 12 evidence that the CEECs may benefit from increased manufacturing FDI from the UK, however.
Based on the RE results for services FDI (using the estimates from column (6)) we can construct 95 percent confidence intervals for the predicted value of FDI, which is done in Table 9 . The point estimate of the predicted value for Bulgaria, for example, is inward FDI stocks of £ 2.5 million in 1997. The 95 percent confidence interval around this value ranges from 0.03 to 185.9, while the observed value for 1997 was £ 0.4 million. Hence, if Bulgaria had been an EU member in 1997, we may have expected its value of inward UK services FDI to have been in the range of 0.03 to 185.9 million with 95 percent certainty.
[ Table 9 here]
Conclusions
Over a long period, gravity models have performed remarkably well in explaining bilateral trade flows. In recent years, use of this particular modelling framework has increased partly in response to the proliferation of regional trading arrangements, partly because of foundational work aimed at providing theoretical underpinnings. Among the applications in recent years has been the evaluation of potential trade effects from enlarging the EU to the east. Foundational work in recent years has also resulted in progress in understanding the determinants of cross-border investment flows. In particular, the knowledge capital model of the multinational enterprise has generated new insights, one of which is that gravity variables are likely to be important determinants.
In this paper we apply a gravity framework to evaluate FDI between a number of CEECs and the UK. Five of the six CEECs in our sample are candidate countries for EU accession and three may accede as early as 2004. Moreover, since the UK is the largest host to/source of FDI in the EU, investment flows between the UK and CEECs is an interesting case to take. Our results thus far suggest that: there is no evidence to support the proposition that the bilateral investment relationship between the UK and the CEECs is fundamentally different to that between the UK and other OECD or EU countries; second, there appears to be no noticeable difference between accession 'leaders' and laggards'; third, with regard to investment potential, 13 manufacturing seems to have reached its 'normal' level by the end of the 1990s but our results point towards potential growth in services FDI. standard errors in parentheses, + statistically significant at 10%; * at 5%; ** at 1% Time dummies included, LM test: Lagrange multiplier test for random effects Columns (1), (4), (7): total sample; (2), (5), (8): EU and CEEC countries; (3), (6), (9): OECD and CEEC countries column (8) is estimated using OLS allowing for clustering of error terms by bilateral grouping. RE was not possible due to small number of obs. standard errors in parentheses, + statistically significant at 10%; * at 5%; ** at 1% Time dummies included, LM test: Lagrange multiplier test for random effects Columns (1), (4), (7): total sample; (2), (5), (8): EU and CEEC countries; (3), (6), (9): OECD and CEEC countries column (8) is estimated using OLS allowing for clustering of error terms by bilateral grouping. RE was not possible due to small number of obs. Notes: if t-statistic is positive, the predicted value is higher than the actual value. + statistically significant at 10%; * at 5%; ** at 1% 
